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(54) Title: HIV PROTEASE INHIBITOR COMBINATION 



(57) Abstract 

The combination of the HIV protease inhibitor Compound J and any one or more of four other potent HIV protease inhibitors 
is useful in the inhibition of HIV protease, the prevention or treatment of infection by HTV and the treatment of AIDS, either as 
compounds, pharmaceutically acceptable salts, pharmaceutical composition ingredients, whether or not in combination with other antsvirals. 
immunomodulators, antibiotics or vaccines. Methods of treating AIDS and methods of preventing or treating infection by HIV are also 
described. 
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TITLE OF THE INVENTION 
HIV PROTEASE INHIBITOR COMBINATION 

BACKGROUND OF THE INVENTION 
5 This case is a continuation-in-part of Merck Case 19280, 

U.S.S.N. 08/289,474, filed August 11, 1994. 

This case is related to Merck case 18996, U.S.S.N. 
08/059,038, filed May 7, 1993, and 18996IA, U.S.S.N. 08/235,576, 
filed April 29, 1994. 

10 A retrovirus designated human immunodeficiency virus 

(HIV) is the etiological agent of the complex disease that includes 
progressive destruction of the immune system (acquired immune 
deficiency syndrome; AIDS) and degeneration of the central and 
peripheral nervous system. This virus was previously known as LAV, 

15 HTLV-III, or ARV. A common feature of retrovirus replication is the 
extensive post-translational processing of precursor polyproteins by a 
virally encoded protease to generate mature viral proteins required for 
virus assembly and function. Inhibition of this processing prevents the 
production of normally infectious virus. For example, Kohl, N.E. et 

20 ah, Proc. Nat'l Acad. Sci. . 8£, 4686 ( 1 988) demonstrated that genetic 
inactivation of the HIV encoded protease resulted in the production of 
immature, non-infectious virus particles. These results indicate that 
inhibition of the HIV protease represents a viable method for the 
treatment of AIDS and the prevention or treatment of infection by HIV. 

25 Nucleotide sequencing of HIV shows the presence of a poi 

gene in one open reading frame [Ratner, L. et ah, Nature . 313. 277 
(1985)]. Amino acid sequence homology provides evidence that the pol 
sequence encodes reverse transcriptase, an endonuclease and an HIV 
protease [Toh, H. et ai., EMBO J . 4, 1267 (1985); Power, M.D. et ai.. 

30 Science . 231 . 1 567 ( 1 986); Pearl, L.H. et al;, Nature . 329, 35 1 (1 987)]. 
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named N-(2(R)-hydroxy-l(S)-indanyl)-2(R)-phenylmethyl-4(S)- 
5 hydroxy-5-( 1 -(4-(3-pyridylmethyl)-2(S)-N , -(t-butylcarbamoyl)- 

piperazinyl))-pentaneamide, or pharmaceutically acceptable salt thereof, 
is a potent inhibitor of HIV protease and is useful in the treatment of 
AIDS or ARC, without substantial side effects or toxicity. 

Applicants have discovered that administration of 
10 Compound J in combination with other HIV protease inhibitors is useful 
for the treatment of AIDS or ARC. 

Applicants demonstrate that the combination of compounds 
of this invention is an effective inhibitor of HIV protease. 

In the present invention, applicants administer either 
15 simultaneously or alternatively the potent HIV protease inhibitor 

Compound J with one or more of other potent HIV protease inhibitors, 
such as Compounds I, II, or III, or IV. 

RRTFF DESCRIPTION QF THE INVENTION 

20 The combination in this invention is useful in the inhibition 

of HIV protease, the prevention of infection by HIV, the treatment of 
infection by HIV and in the treatment of AIDS and/or ARC, either as 
compounds, pharmaceutically acceptable salts (when appropriate), 
pharmaceutical composition ingredients, whether or not in combination 

25 with other antivirals, anti-infectives, immunomodulators, antibiotics or 
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vaccines. Methods of treating AIDS, methods of preventing infection 
by HIV, and methods of treating infection by HIV are also disclosed. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED 
5 EMBODIMENTS 

This invention is concerned with the combination of certain 
compounds, or pharmaceutical ly acceptable salts thereof, in the 
inhibition of HIV protease, the prevention or treatment of infection by 
HIV and in the treatment of the resulting acquired immune deficiency 
10 syndrome (AIDS). The combination is defined as follows: 

A combination comprising Compound J and an inhibitor of 
HIV protease selected from Compounds I, D, III, or IV. 

The HIV protease inhibitor Compound J is synthesized by 
the protocol of Merck Case 18597Y, EP 0541 168, published 
15 12 May 1993, herein incorporated by reference. The Compound L- 
735,524 is N-(2(R)-hydroxy-l(S)-indanyl)-2(R)-phenylmethyI.4-(S)- 
hydroxy-5-(l-(4-(3-pyridylmethyl)-2(S)-N , -(t-butylcarboxamido)- 
piperazinyl))-pentaneamide, or pharmaceutical^ acceptable salt thereof. 

Compound I is: 




or pharmaceutical^ acceptable salt thereof. It is synthesized by the 
procedures of EP 0346847. See also N.A. Roberts et ah, Science . 248 . 358 
(1990). 
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It is synthesized by the procedure of EP 0346847, PCT WO 92/08700 and 
5 PCT WO 92/8698. 

Compound III is: 




or pharmaceutical^ acceptable salt thereof. It is synthesized by the 
10 methods of EP 0486948, and PCT WO 94/14436. 
Compound IV is: 




or pharmaceutical^ acceptable salts thereof. It is synthesized by the 
methods of WO 95/09843. 



I ■ ■ 
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The pharmaceutical ly-acceptable salts of the present invention 
(in the form of water- or oil-soluble or dispersible products) include the 
conventional non-toxic salts or the quaternary ammonium salts which are 
formed, e.g., from inorganic or organic acids or bases. Examples of such 
5 acid addition salts include acetate, adipate, alginate, aspartate, benzoate, 
benzenesulfonate, bisulfate, butyrate, citrate, camphorate, 
camphorsulfonate, cyclopentanepropionate, digluconate, dodecylsulfate, 
ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate, hemisulfate, 
heptanoate, hexanoate, hydrochloride, hydrobromide, hydroiodide, 2- 

10 hydroxy-ethanesulfonate, lactate, maleate, methanesulfonate, 2- 

naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate, persulfate, 3- 
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, 
thiocyanate, tosylate, and undecanoate. Base salts include ammonium salts, 
alkali metal salts such as sodium and potassium salts, alkaline earth metal 

1 5 salts such as calcium and magnesium salts, salts with organic bases such as 
dicyclohexylamine salts, N-methyl-D-glucamine, and salts with amino acids 
such as arginine, lysine, and so forth. Also, the basic nitrogen-containing 
groups may be quatemized with such agents as lower alkyl halides, such as 
methyl, ethyl, propyl, and butyl chloride, bromides and iodides; dialkyl 

20 sulfates like dimethyl, diethyl, dibutyl; and diamyl sulfates, long chain 

halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and 
iodides, aralkyl halides like benzyl and phenethyl bromides and others. 
Other pharmaceutical ly acceptable salts include the sulfate salt ethanolate 
and sulfate salts. 

25 Cl-4 alkyl esters as prodrugs are included wherever 

appropriate. 

The combination of compounds of the present invention is 
useful in the inhibition of HIV protease, the prevention or treatment of 
infection by human immunodeficiency virus (HIV) and the treatment of 
30 consequent pathological conditions such as AIDS. Treating AIDS or 
preventing or treating infection by HIV is defined as including, but not 
limited to, treating a wide range of states of HIV infection: AIDS, ARC 
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(AIDS related complex), both symptomatic and asymptomatic, and 
actual or potential exposure to HIV. For example, the compounds of 
this invention are useful in treating infection by HIV after suspected past 
exposure to HIV by, e.g., blood transfusion, exchange of body fluids, 
5 bites, accidental needle stick, or exposure to patient blood during 
surgery. 

The combinations in this invention are also useful in the 
preparation and execution of screening assays for antiviral compounds. 
For example, the combinations in this invention are useful for isolating 
10 enzyme mutants, which are excellent screening tools for more powerful 
antiviral compounds. Furthermore, the combinations in this invention 
are useful in establishing or determining the binding site of other 
antivirals to HIV protease, e.g., by competitive inhibition. Thus the 
combinations in this invention are commercial products to be sold for 

1 5 these purposes. 

For these purposes, the combinations of the present 
invention may be administered orally, parenterally (including 
subcutaneous injections, intravenous, intramuscular, intrastemal 
injection or infusion techniques), by inhalation spray, or rectally, in 

20 dosage unit formulations containing conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

Thus, in accordance with the present invention there is 
further provided a method of treating and a pharmaceutical composition 
for treating HIV infection and AIDS. The treatment involves 

25 administering to a patient in need of such treatment a pharmaceutical 
composition comprising a pharmaceutical carrier and a therapeutically- 
effective amount of each compound in the combination of the present 
invention. 

These pharmaceutical compositions may be in the form of 
30 orally-administrable suspensions or tablets; nasal sprays; sterile 

injectable preparations, for example, as sterile injectable aqueous or 
oleagenous suspensions or suppositories. 
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When administered orally as a suspension, these 
compositions are prepared according to techniques well-known in the 
art of pharmaceutical formulation and may contain microcrystalline 
cellulose for imparting bulk, alginic acid or sodium alginate as a 
5 suspending agent, methylcellulose as a viscosity enhancer, and 

sweeteners/flavoring agents known in the art. As immediate release 
tablets, these compositions may contain microcrystalline cellulose, 
dicalcium phosphate, starch, magnesium stearate and lactose and/or 
other excipients, binders, extenders, disintegrants, diluents and 

10 lubricants known in the art. 

When administered by nasal aerosol or inhalation, these 
compositions are prepared according to techniques well-known in the 
art of pharmaceutical formulation and may be prepared as solutions in 
saline, employing benzyl alcohol or other suitable preservatives, 

15 absorption promoters to enhance bioavailability, fluorocarbons, and/or 
other solubilizing or dispersing agents known in the art. 

The injectable solutions or suspensions may be formulated 
according to known art, using suitable non-toxic, parenterally- 
acceptable diluents or solvents, such as mannitol, 1 ,3-butanediol, water, 

20 Ringer's solution or isotonic sodium chloride solution, or suitable 

dispersing or wetting and suspending agents, such as sterile, bland, fixed 
oils, including synthetic mono- or diglycerides, and fatty acids, 
including oleic acid. 

When rectally administered in the form of suppositories, 

25 these compositions may be prepared by mixing the drug with a suitable 
non-irritating excipient, such as cocoa butter, synthetic glyceride esters 
or polyethylene glycols, which are solid at ordinary temperatures, but 
liquidify and/or dissolve in the rectal cavity to release the drug. 

The compounds of this invention can be administered to 

30 humans in the dosage ranges specific for each compound. Compound J 
or pharmaceutical^ acceptable salt thereof is administered orally in a 
dosage range between about 40 mg and about 4000 mg per day, divided 
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into between one and four doses per day. A preferred oral dosage 
range for Compound J or pharmaceutically acceptable salt thereof is 
between about 200 mg and about 1000 mg administered three times per 
day. Compound 1 or pharmaceutically acceptable salt thereof is 
5 administered orally at a dosage range of between about 100 mg and 
about 4000 mg per day. A preferred oral dosage range for Compound 
I or pharmaceutically acceptable salt thereof is between about 200 mg 
and about 1000 mg administered three times per day. Compound II is 
administered orally, e.g., as an elixir in 30% ethanol in water, at a 
10 dosage range of between about 100 mg and about 4000 mg per day. A 
preferred oral dosage range for Compound D is between about 200 mg 
and about 1000 mg administered three times per day. Compound III or 
pharmaceutically acceptable salt thereof is administered orally at a 
dosage range of between about 100 mg and about 4000 mg per day. A 
15 preferred oral dosage range for Compound III or pharmaceutically 
acceptable salt thereof is between about 200 mg and about 1000 mg 
administered three times per day. Compound IV or pharmaceutically 
acceptable salts thereof is administered orally as a dosage range of 
between about 100 mg and about 4000 mg per day. It will be 
20 understood, however, that the specific dose level and frequency of 

dosage for any particular patient may be varied and will depend upon a 
variety of factors including the activity of the specific compound 
employed, the metabolic stability and length of action of that compound, 
the age, body weight, general health, sex, diet, mode and time of 
25 administration, rate of excretion, drug combination, the seventy of the 
particular condition, and the host undergoing therapy. 
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EXAMPLE I 

Protocol for Pharmacokinetic Evaluation of Combination Therapy with 

Only Compound I 

5 This is a multiple-dose, randomized, three-period, crossover- 

protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound I. 

Twelve HIV-positive patients receive, in randomized order, 
three different treatments consisting of seven full days of dosing and one 
10 additional dose of: active Compound J with Compound I placebo 

(Treatment A); Compound J placebo with active Compound I (Treatment 
B); and active Compound J with active Compound I (Treatment C). The 
treatments are outlined in the following table: 



TREATMENT 


BOTTLE 
NUMBER 


DRUG 


DOSE 




1 


Compound J 


600 mg q8h 








x 22 doses 


A 










2 


Compound I 


3 capsules q8h 






placebo 


x 22 doses 




1 


Compound J 


3 capsules q8h 


B 




placebo 


x 22 doses 


2 


Compound I 


600 mg q8h 








x 22 doses 




1 


Compound J 


600 mg q8h 








x 22 doses 


C 










2 


Compound 1 


600 mg q8h 








x 22 doses 
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Compound J is administered as three 200 mg capsules and 
Compound I as three 200 mg capsules. Placebo capsules match both the 
active Compound J and the active Compound I. 

Compound J or matched placebo is consumed every eight 
5 hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 
10 and urine for laboratory safety tests are obtained and physical 

examinations performed prior to the first dose (Day 1) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
ECGs are obtained prior to and one hour following the first dose as 
well as 1 hour following the last dose of each treatment period. Vital 
15 signs including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
day during the week of dosing (the same day of dosing for each 
treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 
20 Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 
A postprotocol evaluation for safety consisting of laboratory safety 
tests, physical examination, and ECG is performed 24 hours following 

the final treatment. 

25 During Treatments A, B and C, blood is drawn for 

determination of plasma concentrations of Compound J and Compound I 
at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last dose 
(Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 

30 concentration-time curve) for each drug. 
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EXAMPLE 2 

Protocol for Combination Therapy with Only Compound I 

In this protocol to show the antiviral activity of one regimen 
5 of Compound J given with Compound 1 in HIV-seronegative subjects, 
Compound J is administered at a dose of 600 mg three times a day and 
Compound I is administered at 600 mg three times a day. Antiviral 
activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RNA, and CD4 
10 lymphocyte counts. 

EXAMPLE 3 

Protocol for Pharmocokinetic Evaluation of Combination Therapy 

15 with Only Compound II 

This is a multiple-dose, randomized, three-period, crossover- 
protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound II. 

. Twelve HIV-positive patients receive, in randomized order, three 
20 different treatments consisting of seven full days of dosing and one 
additional dose of: active Compound J with Compound II placebo 
(Treatment A); Compound J placebo with active Compound II (Treatment 
B); and active Compound J with active Compound II (Treatment C). The 
treatments are outlined in the following table: 
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TREATMENT 


DATTI C 

BU 1 1 L.C. 
NUMBER 


Dpi ir; 


DOSE 




1 


Compound J 


600 mg q8h 
x 22 doses 


A 


2 


^ompouiiu ju 
placebo 


x 22 doses 


B 


t 
1 


v^oinpuuiiu J 
placebo 


^ ransules u8h 
x 22 doses 


2 


Compound II 


600 mg q8h 
x 22 doses 




1 


Compound J 


600 mg q8h 
x 22 doses 


C 


2 


Compound II 


600 mg q8h 
x 22 doses 



Compound J is administered as three 200 mg capsules and 
Compound D as three 200 mg capsules. Placebo capsules match both 
the active Compound J and the active Compound D. 

Compound J or matched placebo is consumed every eight 
hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 
and urine for laboratory safety tests are obtained and physical 
examinations performed prior to the first dose (Day 1) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
ECGs are obtained prior to and one hour following the first dose as 
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well as 1 hour following the last dose of each treatment period. Vital 
signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
day during the week of dosing (the same day of dosing for each 
5 treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 
Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 
A postprotocol evaluation for safety consisting of laboratory safety 

10 tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

During Treatments A, B and C, blood is drawn for 
determination of plasma concentrations of L-735,524 and Compound II 
at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last dose 

15 (Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 
concentration -time curve) for each drug. 



EXAMPLE 4 

20 

Protocol for Combination Therapy with Only Compound II 

In this protocol to show the antiviral activity of one regimen 
of Compound J given with Compound II in HlV-seronegative subjects. 
Compound J is administered at a dose of 600 mg three times a day and 
25 Compound II is administered at 600 mg three times a day. Antiviral 

activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RNA, and CD4 
lymphocyte counts. 
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EXAMPLE 5 

Protocol for Pharmacokinetic Evaluation of Combination Therapy with 
Only Compound III _ 

5 This is a multiple-dose, randomized, three-period, crossover- 

protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound IE. 

Twelve HIV-positive patients receive, in randomized order, 
three different treatments consisting of seven full days of dosing and one 

10 additional dose of: active Compound J with Compound III placebo 

(Treatment A); Compound J placebo with active Compound III (Treatment 
B); and active Compound J with active Compound III (Treatment C). The 
treatments are outlined in the following table: 



TREATMENT 


BOTTLE 
NUMBER 


DRUG 


DOSE 




1 


Compound J 


600 mg q8h 
x 22 doses 


A 


2 


Compound III 
placebo 


3 capsules q8h 
x 22 doses 


B 


1 


Compound J 
placebo 


3 capsules q8h 
x 22 doses 


2 


Compound III 


600 mg q8h 
x 22 doses 




1 


Compound J 


600 mg q8h 
x 22 doses 


C 

... 


2 


Compound III 


600 mg q8h 
x 22 doses 
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Compound J is administered as three 200 mg capsules and 
Compound III as three 200 mg capsules. Placebo capsules match both 
the active Compound J and the active Compound ILL 

Compound J or matched placebo is consumed every eight 
5 hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 

10 and urine for laboratory safety tests are obtained and physical 

examinations performed prior to the first dose (Day 1 ) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
ECGs are obtained prior to and one hour following the first dose as 
well as 1 hour following the last dose of each treatment period. Vital 

15 signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 
day during the week of dosing (the same day of dosing for each 
treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 

20 Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 
A postprotocol evaluation for safety consisting of laboratory safety 
tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

25 During Treatments A, B and C, blood is drawn for - 

determination of plasma concentrations of Compound J and Compound 
III at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following, last 
dose (Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 

30 concentration-time curve) for each drug. 
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Pmmrnl for O^hination T Wapv with Only Compound I) 

In this protocol to show the antiviral activity of one regimen 
5 of Compound J given with Compound 111 in HlV-seronegative subjects, 
Compound J is administered at a dose of 600 mg three times a day and 
Compound HI is administered at 600 mg three times a day. Antiviral 
activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RN A, and CD4 
10 lymphocyte counts. 

FX AMPLE 7 

Protocol for Pharmacokinetic Evaluation of Combination Therapy with 

15 Only Com pound IV . — _ . ■ — 

This is a multiple-dose, randomized, three-penod, crossover- 
protocol in HIV-infected patients to evaluate the pharmacokinetics and 
safety of co-administration of Compound J and Compound IV. 

Twelve HIV-positive patients receive, in randomized order, 
20 three different treatments consisting of seven full days of dosing and one 
additional dose of : active Compound J with Compound IV placebo 
(Treatment A); Compound J placebo with active Compound IV (Treatment 
B); and active Compound J with active Compound IV (Treatment C). The 
treatments are outlined in the following table: 
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TREATMENT 


BOTTLE 
NUMBER 


DRUG 


DOSE 




1 


Compound J 


600 mg q8h 








x 22 doses 


A 










2 


Compound IV 


3 capsules q8h 






placebo 


x 22 doses 




1 


Compound J 


3 capsules q8h 


B 




placebo 


x 22 doses 


2 


Compound IV 


600 mg q8h 








x 22 doses 




1 


Compound J 


600 mg q8h 








x 22 doses 


C 










2 


Compound IV 


600 mg q8h 








x 22 doses 



Compound J is administered as three 200 mg capsules and 
Compound IV as three 200 mg capsules. Placebo capsules match both 
5 the active Compound J and the active Compound IV. 

Compound J or matched placebo is consumed every eight 
hours. Potential subjects are evaluated for eligibility with a complete 
history, physical examination (including vital signs with orthostatic 
signs), 12-lead ECG, and laboratory screening (including a CD4 count) 
10 within approximately one month of the study start. 

For analysis of safety during each treatment period, blood 
and urine for laboratory safety tests are obtained and physical 
examinations performed prior to the first dose (Day 1 ) and on the last 
day of dosing (Day 8) of each treatment period. Additionally, 12-lead 
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ECGs are obtained prior to and one hour following the first dose as 
well as 1 hour following the last dose of each treatment period. Vital 
signs, including orthostatic signs are measured at frequently scheduled 
times on the first and last day of dosing. Subjects return on one interim 

5 day during the week of dosing (the same day of dosing for each 

treatment for an individual subject, either Day 3, 4, or 5) for observed 
dosing, observation for adverse effects, and monitoring of vital signs. 
Subjects maintain a Diary Card to record the times of ingestion of all 
doses and note any adverse experiences during each treatment period. 

10 A postprotocol evaluation for safety consisting of laboratory safety 
tests, physical examination, and ECG is performed 24 hours following 
the final treatment. 

During Treatments A, B and C, blood is drawn for 
determination of plasma concentrations of Compound J and Compound 

15 IV at 0, 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 6 and 8 hours following last 
dose (Day 8). Pharmacokinetic parameters to be analyzed include the 
maximum plasma concentration and the AUC (area under the 
concentration-time curve) for each drug. 

20 EXAMPLE 8 

Protocol for Combination Therapy w ith Only Compound IV 

In this protocol to show the antiviral activity of one regimen 
of Compound J given with Compound IVin HIV-seronegative subjects, 
25 Compound J is administered at a dose of 600 mg three times a day and 
Compound IV is administered at 600 mg three times a day. Antiviral 
activity is measured before and during combination therapy by measuring 
serum levels of the HIV p24 antigen, serum levels of HIV RNA, and CD4 
lymphocyte counts. 



30 
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While the foregoing specification teaches the principles of the 
present invention, with examples provided for the purpose of illustration, it 
will be understood that the practice of the invention encompasses all of the 
usual variations, adaptions, or modifications, as come within the scope of 
5 the following claims and its equivalents. 
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WtiAT IS CL AIMED IS: 

1 . A combination of compounds, which comprises 
Compound J and one of either Compound I, II, III, or IV, or 
pharmaceutical^ acceptable salt. 

2. The combination of compounds of Claim 1 , which 
comprises Compound J and Compound 1. 

3. The combination of compounds of Claim 1 , which 
comprises Compound J and Compound II. 

4. The combination of compounds of Claim 1, which 
comprises Compound J and Compound III. 

5. The combination of compounds of Claim 1 , which 
comprises Compound J and Compound IV. 

6. A method of inhibiting HIV protease, comprising 
administering to suitable mammal in need of such treatment an effective 
amount of the compounds in any combination according to Claim 1 . 



7. A method of preventing infection of HIV, or of 
treating infection by HIV or of treating AIDS or ARC, comprising 

25 administering to a suitable mammal in need of such treatment an 

effective amount of the compounds in any combination according to 
Claim 1. 

8. A pharmaceutical composition useful for inhibiting 
30 HIV protease, comprising an effective amount of the compounds in any 

combination according to Claim 1, and a pharmaceutically acceptable 



earner. 
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9, A pharmaceutical composition useful for preventing 
or treating infection of HIV or for treating AIDS or ARC t comprising 
an effective amount of the compounds in any combination according to 
Claim 1, and a pharmaceutically acceptable carrier. 
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